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MeTO W300paxKeHUA, HCHOUb3YIOWIM MHPOpMaluO oO 

paccesHuH = peHTreHoBCKOro u3inyueHua = IA 


(opMupoBaHHaA V300paHKeHHA, NO3BONIMeT  elaTb 
IIPOrHO3bI OTHOCHTeIbHO MUKPOCTPyKTypbI KOCTH 6e3 
ABHOK HeoOxoMMOCTH IIpOCTpaHCTBeHHOrO 
pa3pellleHHa axKe OTICIbHBIX TpabeKyJI BHYTpH KOCTH. 
MBI uccreqoBaH OOpa3i{bI TOJICTHIX OeAPeHHBbIX KOcTeit 
yeylopekKa WU cCpaBHHJIM aHHbie O COCTOAHHUM 
uckyccTBeHHoro wCT c H300paxeHuamu XVR. 
IIpeacrapiena MojeJIb, WOKa3bIBarolad, 4TO XVR- 
w300paxeHHe cosepxKuT  UHdopMalMio, IpAMo 
KOppeuIMpyrolllyto c TpadekyIApHOH MUKpOcTpyKTypoi. 
STO OTKPbIBaeT BO3MO%KHOCTH UCHOb30BaHHA XVR B 
KayecTBe MHCTpyMeHTa JWId MOMOWM B paHHel 
TMarHOCTHKe KOCTHBIX 3a00JIeBaHHii, TakKHx Kak 
ocTeonmopos. 


1,2 v v 
; CamapkaHyacknit rocyapCTBCHHBIN 
Me MUMHCKHH YHHBeCpCuTert 


Baeyzenne 


Octeonopo3 sABIIAeTCA Cepbe3HbIM 3a00JIeBAHMeM KOCTel, KOTOpoe YacTO HefMarHocTupyetca u 
3aTparMBaeT 3HaYMTebHOe KOIMYeCTBO HacesIeHHa. Oxo0 200 MusWIMOHOB JOZe 10 BCeMy MUpy 
cTpayaroT OT ocTeomopo3a cerogqHa. PaHHad MuarHocTHKa VMMeeT pelliarollee 3HadeHHe [WIA 
oOecleyeHuaA ajleKBaTHOrO JIeYeHHA JO BO3HHKHOBCHHA THepesIOMOB. 30JIOTbIM CTaHJapTOM B 
COBPeMeHHOM {MarHOCTHKe oOcTeomopo3a sABJIAeTCA ByX9HepreTwuecKad PpeHTTeHOBCKaA 
aOcopOrometpua (DXA) u 3HaueHHe T-cKopocTH, paccduTaHHoe Ha OCHOBe IJIOTHOCTH MHMHepasioB 
KOCTH. OHO 43 PeKOMeHYeMBIX MECT JIA THarHOCTHKM ABIAeTCH OOaCTh Oempa, TaK KaK OHA 
oyjBepraetca OOJbIIMM MexXaHH4ecKMM Harpy3KaM HM ipesCTaBsiaeT BbICOKHM PUCK MepesoMa pH 
Hamm4nun ocreonopo3a. Hecmotpa Ha To, uro DXA crocoOeH OLleHHBaTb KaYeCTBO KOCTH B HEKOTOpOIi 
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CTeleHH, OH UpeOcTaBaeT WMH(POpMalMIO TOJbKO O TWIOTHOCTH MMHepasioB KOCTH, Tora Kak 
IIPOYHOCTh KOCTH TakxKe 3aBHCHT OT Apyrux (akTOpoB, TaKHX KaK BKJIaJ{bl, OOYCJIOBJICHHBIe ee 
CTpyKTypou. 

Mero rpaTHHr-OcHOBaHHOH (:a30BOl KOHTpacTHOM PeHTTeHOBCKOM TOMOrpadun ABIIAeTCA HeaBHO 
pa3paO0TaHHBIM MeTOJOM, KOTOPbI ciocoOeH MpeOcTaBHTb OMOMHUTeIbHYIO HHMOpMaLlHto 110 
cpaBHeHHio c OObIHHOM peHTreHorpaduei. VUcnonb3ya rpaTMHr-OCHOBaHHy!0 PeHTTeHOBCKYIO 
TOMOTpadHto, MOXKHO TOJYYHTb UHDOpMalHio O JIOKaIbHOM pacceuBarlollei cimocoOHocTH 
MUKPOCTpyKTyp OOpa3iia Ha MacluTabe, MeHbIIeM, 4eM (bakTH4ecKHH pa3sMep muKcesA. Ilo ananoruu c 
MUKpocKolMen BUAHMOrO CBeTa, 9TO Ha3bIBAeTCA PCHTTeCHOBCKOM TOMorpadHei B TeMHOM IT10JIe. 
3aperucTpHpoBaHHbii CHrHasl MalloyrmoBoro paccesHua (SAS) uacto MeHsAeTCA TIpH MoBOpoTe 
oOpa3ila HM paHee MbI Ha3BaIH 9TO HallpaBsIeHHOM BeKTOPHOM peHTreHorpadueli B TeMHOM TIOJIe 
(XVR). Tlockonbky MukpoctpykKTypa Tpadekyl HurpaeT BaxKHYIO pOllb B OlpeyereHHu TpouHOcTU 
KOCTH (HalIpHMep, B MaTOJIOrHAX, TAKHX KAaK OCTEOMOPO3). 


Matepuavibi H pe3yJIbTaTBI. 


B yqaHHot padote Halllei Weub1O ABJIACTCA CBA3b CHTHaJIa BEKTOPHOM peHTrenorpadun c dPakTuyeckoit 
MUKpocTpyKTypoi. Ucxoga u3 HeoOpaboTaHHBIX JaHHbIX O MOMIOMWeHHU B TpadeKyIApHOM KOCTHOM 
TKaHH C BbICOKHM pa3pelieHHem CT, y Hac ecTb TpexMepHbIii OObeM JHMHeMHEIX KOIPPuIHeHTOB 
ocnaOmeHua U(x, y, Z). Mbi mpeqnonaraem, 4TO paccesHue MpOHCXOAHT B OCHOBHOM Ha rpaHulax 
pa3IM4HBIX MaTepHaioB B OOpa3zile, TO eCTb KOCTH HW MALrKOM TKaHH/BO3qyxa, KOTOpbIe 
IlepleCHAMKYAPHBI WayarouleMy peHTreHoBwcKomy sry4y. B ciyyae uccexyeMbIx KOcTeli pa3yIM4HBIe 
MaTepHasIbI MOXKHO JIeTKO OTIIMYHTb MO UX JMHeMHOMy KoopMUuMMeHTY MOrIOW[eHHA, MOCKOJIbKY 
TIpeoOsaarolluMu MaTepHaslaMu ABJIAIOTCA KOCTb, MATKad TKAaHb HM BOS YX. 


MbI paccuntasiv Cpe{HIOHO AHV3OTPOMMIO Ha KBapaTHOH WIOWaqH B WeHTpe KOCTH, Kak M0Ka3aHO Ha 
puc. 3(a). 3HaueHua JyId U3MepeHuii XVR u pacueros Ha OCHOBe JaHHbIxX UCT mpuBeyeHbI B TaOMLe 
1. CBa3b MEXxK Ty ycpeqHeHHOM aHv30TpoMMel OOOHX MeTOOB WIIOCTpupyetca Ha puc. 6(a). Kaxyaa 
TOUKA NpeACTaBIAeT apy COOTBETCTBYIOWIMX JaHHBIX XVR/wWCT yA OFHOTO H3 BOCbMH KyOOB KOCTH 
WM OWHOTO M3 Tpex OCTYMHBIX HallpaBleHHi oOpa3sia. YpaBHeHue sMHeMHOM perpeccuuH UMeeT 
Kosmduunentsr a = (0.018 + 0.019) u b = (0.827 + 0.089) coorBetcTByromiMe MX CTaHapTHbIM 
ommM0KaM. 


Kpome Toro, 4ToObI I1poAeMOHCTpUupoBaTb COXpaHeHue HHPOpMalMH O paccesHUH Tp OYeHb TpyOomM 
pa3peLIeHHH, MBI BbITIOIHHIM MepeOuHupoBaHNe HeoOpadoTaHHEIXx JaHHbIX Tepe aHasIM30M WaroBoli 
KpuBol u OOpadoTKoH XVR. ITO cooTBeTCTBYeT HCIIOIb3OBaHHIO JeTeKTOPa C pa3MepoOM IIMKCedA 
508 MkM2 B u3MepeHHuH XVR. Pe3yibTaTbI H300paxKeHbI Ha IIpHMepe WIA OAHOTO v3 OpHeHTanit 
oOpa3ua Ha puc. 3(d) u 3(h). Ja pacuera wCT coorsetcTByromMit Mapametp mepeOuHupoBaHna Opi 
W3MCHECH COOTBETCTBEHHO (CM. TakxKe pa3ye "Metogpt"). beuia paccuntaHa cpeyHAA aHH30TPONMA 
WIA TepeOMHUpOBaHHBIX JaHHBIX XVR u cooTBeTCTByrOlero pacueta UCT, H CBA3b TOKa3aHa Ha puc. 
6(b). KosdulMeHTsI ypaBHeHua JMHeMHOM perpeccuu coctaBaIoT a = (0.022 + 0.017) u b = (0.816 
+ 0.085). 


OGbcyxjeHHe 


JlaHHoe uccieqoBaHHe MpeOcTaBAeT WOKa3aTeIbCTBa TOTO, 4TO B TpadeKyAPHOW KOCTHOM TKaHH 
Kpaa TpaOekyJI B HallpaBsIeHHH JIy4a JeHCTBUTeIbHO OTBeYAaIOT 3a POPMUPOBAaHHe CHTHasIa BEKTOPHON 
pentrenorpajun. Mb noKka3aiw mpaBHIbHOe MpeycKa3aHHve peAMOUTHTeIbHOM OpHeHTalHn 
paccesHHA HM aHH30TPONMH C HCHONL30BaHHeM aHHbIx LCT. I[pu cpaBHeHuu WaHHEIx XVR c 
paccuHTaHHbIMH VW3MepeHHaAMH LCT opveHTallMH CTpyKTypbl HU 3HAYCHHA AHW3OTPOINMH XOpolo 
cormacyroTca. CieyeT OTMeTHTb, YTO OOACTb, B KOTOPOM TpaOeKyJIbI BbITeAIOTCA TO OpHeHTalHu 
TIO CpaBHeHHIO C OOLIMM OOBEMOM, MOX%KHO YBUeTb KaK B H3MepeHHuH XVR, Tak M paccyuTaTb Cc 


886 | Published by “ CENTRAL ASIAN STUDIES" http://www.centralasianstudies.org 


Copyright (c) 2023 Author (s). This is an open-access article distributed under the terms of Creative Commons 
Attribution License (CC BY).To view a copy of this license, visit https://creativecommons.org/licenses/by/4.0/ 


CAJMNS Volume: 04 Issue: 03 | May-Jun 2023 


MCHOJIb30BaHHeM TpeCTaBIeHHOro MeToya. JlaHbl pe3yIbTaTbI H3MepeHua XVR wu pacueta wCT wa 
oOpa3ija, oONaqarollero 3ITHMH XapaKTepHcTHKaMM paccesHua B HallpaBiieHuu 2. CpaBHeHve c 
HeoOpadoTaHHBIMH aHHbIMH WCT WoKa3bIBaeT, 4YTO TeMCTBUTebHO CHJIbHO HeEOAHOPOAHIM cyoit 
KOCTH IIpHcyTcTByeT Ha OobINeH YacTH OOpa3ila B ITOH KOHKpeTHOM oOmacTu. HaOdmroqaemaa 
OPHeHTallMA MOXeT OBITS WpociexKeHa NO WIMdv3apHOU WiacTHHKu. 


KoysmmuecTBeHHbIN aHaJiIv3 CpeXHHX 3HaYeHHii aHH30TPONHH MOKa3bIBaeT XOPOLy!O KOppeJIALHto 
MexK]Y JByMa MeTowaMu. [loKka3aHo, 4TO KOppeIauMaA He yxyfllaeTcA pH yBeM4YeHHUM pa3sMepa 
TMKcesid WaHHbix XVR, u WpeacTaBsIeHHad MOJeIb MOKET OOBACHHTh (OPMUpPOBaHHe curHasia XVR 
Wake JWId OUCHb HH3KUX pa3pelleHHi. KpomMe Toro, aHv30TpomMA Oba WpaBHJIbHO paccuuTaHa He 
TOJIBKO Jd CpeqHHX 3HayeHHi, HO MH JIA paciipeyzereHua 0 u300paxeHnio. Pacmpezenenne 
HeOOA3aTeIbBHO OMHAKOBO 110 BCeMy OOpa3lly, HallpHMep, u3MepeHHe XVR oKa3bIBaeT CHJIbHOe 
CHWKeHHe aHH30TPONMU BIpaBO, YTO TakxKe HaOOAaeTCA B COOTBeTCTBYyIOLeM pacuete UCT. 
JJaHHoe UccieqoBaHHe aHH30TPOMMM TakxKe MOATBepxKLaeT, YTO Halle HCXOMHOe MpeANONOKeHHE O 
IIOJHOCTbBIO AHH3OTPOMHOM paccesHHH ABJIACTCA BEPHbIM, TaK KaK H30TPOMHOe paccesHHe B OOpa3ie 
CHH3HJI0 ObI AHH3OTPOMIMIO, H3MepeHHy!o ycTaHOBKoN XVR. 


OrpaHH4eHna pe ACTaBsICHHbIX MCTOJOB CBA3AHbI C TEM, YTO CHIHAJI TEMHOFO IOJIA 3ABHCHT Kak OT 
MHeHHoro §=KoodduuneHTa TMOrmonujeHHaA fl, Tak HW OT JeHCTBHTeIbHOM YacTH oKa3zaTesA 
lpenomMienua n20. B pacuetax MbI TIpeAMONOKWIM MapasieIbHy!O TeEOMeTPHIO Jly4a, B TO BPeMA Kak 
THUMYHAaKd JadOopaTopHad yCTaHOBKa, Takad KaK WCHOJIb30BaHHad yCTaHoBKa XVR, uMeeT KOHYCHYIO 
TeoMeTpHIO Jlyda (xoTA C HeOObIIHM yruioM KOHyca 2°). B Oonee pacxofajeiica reomMeTpun 
CYMMMpOBaHHe OTICJIbHBIX Cpe30B BOIb ORHOM OcH yxe He OyeT KOppeKTHBIM MU cCyIesyerT 
YUHTHIBATh ITO TIpH padoTe c OoubuIMMU OOpa3zyamu. IIpeyctaBseHHoe uccIeqOBaHHe MCIOIb3yeT 
WOCTaTOUHO MasieHbKHe OOpa3ilbi, 4TOOLI TapaHTHpoBaTb TpesMoNOKeHMe O MapasiIebHOM 
yoOaBIeHHM JIyda, Tak KaK CMelleHve y4a BHYTpH OOpa3ila ocTaeTca HMKe MaciTaOa JJIMHbI 
OTJCJIBHOLO THKCeIIA. 


B 3aks104eHHe, MbI MOKa3asIM, YTO curHan XVR AA TpadekyApHol KOCTHOM TKAHH B OCHOBHOM 
oOycOBIeH CYyLIecTByIOleiH CTpyKTypou TpaOeky B TOJICTEIX OOpa3lax. SOTO MoATBep»xKTeHHe 
TOAAepxKUBaeT UelO UCHOUb30BaHHA BeEKTOPHOM peHTreHorpadun Ia cOopa OMOHHTeIBHON 
HH@OpMallwH O CTpyKTypax TpaOekysapHow KocTu. B ormmune oT CT, 93Ta ONOuHUTeIbHad 
CTpyKTypHad WHDopMalluA MOxeT ObITb TouyaeHa 6e3 HeOOXOAMMOCTH MIpAMOTO pa3pellleHHa 
cTpyktyp. CamMoe BaxkHoe mpenMyliecTBo XVR_ 3akyouaeTCAd B BO3MO%KHOCTH MoOuwyYeHHA 
HHMOpMallwu O paccesHHH Tp OYeHb HV3KUX pa3pellleHHAX, cpaBHuMBIx c DXA. Undopmarnsa o 
MUKPOCTPyKType KOCTH, IOMHMO HHMOpMallHu O TWIOTHOCTH KOCTH, Mosy4aemMoi c MoMoIbIO DXA, B 
HacTOAMee BpeMA He ABJIACTCA JICTKOJOCTYNHOM HW, KaK MbI OKa3aJIM, OPHeHTallMaA paccedHHA U 
aHw30TponuA cHrHaia XVR ABIAIOTCA BYMA CBOMCTBAMH, CBA3A4HHbIMU C 3TOM MUKPOCTpyKTypoH. 
STO OTKPbIBaeT BO3MOX%KHOCTH mpHMeHeHua XVR-paqnorpapun B KayecTBe OMOMHUTebHOrO 
HHCTPyMeHTa B OOaCTH OL|CHKM Ka4yecTBa KOCTH, HM MbI cuuTaemM, 4TO XVR MOxeT MOMOUb yITyINHTb 
J{MarHOCTHKy OcTeonopo3a B Oye. 
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